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♦NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Mg: The aluminum alloy casting excellent in the reinforcement and the toughness which are 
characterized by containing 3.0-5.5 % (it being the same mass % and the following), Zn: 1.0-2.0 % (Mg/Zn:1.5 - 
5.5), Mn:0.05 - 1.0 %, Cu:0.05 - 0.8 %, and Fe:0. 10 - 0.8 %, consisting of the remainder aluminum and an 
unescapable impurity, and the crystallization object spheroidizing and distributing in an alloy matrix. 
[Claim 2] Mg: The manufacture approach of an aluminum alloy casting excellent in the reinforcement and the 
toughness which are characterized by carrying out high pressure casting of the aluminium alloy which contains 3 
5.5 %, Zn: 1.0-2.0 % (Mg/Zn:1.5 -5.5), Mn:0.05 - 1.0 %, Cu:0.05 - 0.8 %, and Fe:0.10 - 0.8 %, and consists of the 
remainder aluminum and an unescapable impurity by pressure 50-150MPa. 
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DETAILED DESCRIPTION ^ 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Without adding the aluminum alloy casting excellent in reinforcement and toughness and 
its manufacture approach, especially heat treatment, this invention makes it possible to acquire high intensity and 
high toughness with casting, and relates to the aluminum alloy casting and its manufacture approach of the 
aluminum-Mg system which can be suitably used as components for automobiles. , , . _ ~ — 

[0002] ~ " n 

[Description of the Prior Art] Many aluminium alloys are used for the purpose of lightweight-izing of the 
components for automobiles. Although various properties are needed for the components for automobiles accord 
to the use part, since reinforcement and toughness are required, the heat treatment material (hardening / temperin 
material) of a wrought-aluminum-alloy forging and the heat treatment material of an aluminum alloy casting are - 
especially used for the components for the circumferences of an automobile guide peg conventionally. ~ ~ 
[0003] Since it is especially easy to produce a crack and a defect of shape in the forging of a complicated 
configuration, the process of forging-softening of performing and carrying out forging of the softening processin 
by annealing must be repeated after forging, a process becomes long, and a manufacturing cost increases 
manufacture of an aluminium alloy forging. When it hardens for heat treatment, in the case of the product which 
has especially a thin-walled part, it is easy to produce heat distortion, the local dissolution is also produced 
depending on a component presentation, and there is also a difficulty that dispersion in a dimension or quality 
occurs between products. 

[0004] As an aluminum alloy casting for heat treatment, for example, Mg2.5 - 4.5 %, SiO. 1-1.0 %, below Mnl.O 
Ti0.05-0.3 %, BeO.OOl - 0. 1 % are contained less than [ BO.02% ] and below Fel .0 %. At least one sort in ZnO. 1 
1.5 %, CuO.l - 0.5 %, and Cd0.05 - 0.5 % is contained, and the alloy casting with which the remainder consists o 
aluminum and an unescapable impurity is proposed. (JP,62-89849,A) Although this aluminum alloy casting has 
offered the outstanding reinforcement and ductility, since it makes indispensable solution treatment in 560 - 600 
and tempering processing by 100 - 300 **, it cannot solve the above-mentioned trouble. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to use this invention for the application of the components fo 
automobiles etc. and to canceltfre above-mentioned conventional jtroubte iff theheat treatment material-of -flip [ . . ,j 
aluminium alloy forging md= aluminum - 
alloy casting - paying one's attention - the combinatiori'of a component, a casting method, and an organization vav 
description — It is made as a result of having performed experiment many-sided about relevance with a strength 
property, and examination, and the purpose is in offering the aluminum alloy casting which made it possible to 
acquire reinforcement and toughness excellent also in the condition with casting, and its manufacture approach, 
without heat-treating. 
[0006] 

[Means for Solving the Problem] The aluminum alloy casting excellent in the reinforcement and the toughness b 
this invention for attaining the above-mentioned purpose Mg: 3.0-5.5 %, Zn:1.0-2.0 % (Mg/Zn:1.5 -5.5), Mn: 0.0 
1 .0 %, Cu:0.05 - 0.8 %, and Fe:0. 10 - 0.8 % are contained, and it consists of the remainder aluminum and an 
unescapable impurity, and is characterized by the crystallization object in an alloy matrix spheroidizing and 
distributing on a configuration. 

[0007] Moreover, the manufacture approach of an aluminum alloy casting excellent in the reinforcement and the 
toughness by this invention contains Mg3.0 - 5.5 %, Zn: 1.0-2.0 % (Mg/Zn:1.5 -5.5), Mn:0.05 - 1.0 %, Gu0.05-0. 
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%, and Fe:0.10 - 0.8 %, and is characterized by carrying out high pressure casting of the aluminium alloy which 
consists of the remainder aluminum and an unescapable impurity by the pressure 50- 150 MPa. 
[0008] If the meaning and those reasons for limitation of the alloy content in this invention are explained, Mg, Zn 
and Cu are very important for depositing minutely, raising the strength property of an alloy and making these 
components dissolution or live together in an aluminum matrix in this invention at the time of casting. Although 
crystallization object of these elements is carried out also as a comparatively big and rough compound at the time 
casting, it is the description of this invention to improve the toughness of an alloy and ductility by not making it 
exist in the condition of having continued, but spheroidizing, and distributing these crystallization objects in a 
matrix. 

[0009] If 3.0 - 5.5 % and Zn are [ 1.0 - 2.0 % and Cu ] 0.05-0.8 %s for Mg, the desirable content range of Mg, Zn 
and Cu does not have the enough effectiveness of the improvement in on the strength at under a minimum and ea 
content of these elements contains it exceeding an upper limit, even if a crystallization object spheroidizes, the 
amount of a crystallization object will increase remarkably and toughness will be spoiled. For Zn, 4.0 - 5.0 % and 
Zn are [ 1.3 - 1.7 % and Cu of the still more desirable content range of Mg, Zn, and Cu ] 0.3-0.7 %s. In this 
invention, the ratio (Mg/Zn) of Mg content calculated from the threshold value of the content of Mg and Zn of an 
alloy content and Zn content is 1.5-5.5, in this range, a crystallization object tends to spheroidize and the fall of 
toughness is controlled also in the condition [ having cast ]. 

[0010] Mn dissolves in an aluminum matrix at the time of casting, and it spheroidizes needlelike Fe compound 
which checks the toughness of an alloy, and it acts so that toughness may be improved, while it has the function 
which raises the reinforcement of an alloy. A desirable content is the range of 0.05 - 1.0 %, and at less than 0.05% 
if the effectiveness of the improvement in on the strength and Fe compound balling-up is small and exceeds 1.0 % 
toughness and ductility will fall by the increment in Mn system compound. The still more desirable content of M 
is the range of 0.3 -0.7%. 

[001 1] Fe has the operation which prevents printing of the aluminium alloy molten metal to metal mold at the tim 
of casting of an alloy. The desirable content range is 0. 10-0.8 %, at less than 0.10%, if the effectiveness is not 
enough and exceeds 0.8 %, Fe compound will increase and toughness will be spoiled. The still more desirable 
content range of Fe is 0.2 - 0.7 %. In addition, in this invention, the property is improvable with addition of Ti 
below 0. 1 %, 0.02% or less of B, Be 5 ppm or less, nickel below 1 .0 %, V below 0.6 %, etc. like the usual 
aluminum alloy casting besides the above-mentioned indispensable component element. Moreover, even if Si as 
impurity is contained in 1.0% or less of range, it does not influence the property of the alloy of this invention. 
[0012] Although an expected strength property can be acquired also by performing the usual metal mold casting 
and performing hardening and tempering processing after that, in order to promote balling-up of the crystallizatio 
object distributed in a matrix and to heighten the effectiveness of toughness and the improvement in ductility, as 
the aluminum alloy casting of this invention, it is desirable to apply high-pressure-casting methods, such as liqui 
metal forging, desirable casting temperature - 660 - 900 ** and especially desirable temperature - the range of 7 
- 850 ** -- it is - a pressure - 50 - 150 MPa - it is the range of 70 - 120 MPa preferably. 
[0013] 

[Function] the organization which the crystallization object spheroidized and distributed in the alloy matrix 
especially in this invention by specification of coexistence of Mg, Zn, and Cu, content of Mn, and the content rat 
of Mg and Zn - reinforcement and toughness excellent also in the condition [ having cast ] are attained, without 
raising a strength property, especially toughness and heat-treating after casting as description. The effectiveness o 
balling-up of a crystallization object is promoted still more effectively by the high-pressure-casting method, and 
high intensity and the aluminum alloy casting of high toughness are obtained certainly. 
[0014] 

[Example] Hereafter, the example of this invention is explained as contrasted with the example of a comparison. 
About the aluminium alloy of the presentation shown in example 1 table 1, they are 25mm in thickness, width of 
face of 25mm, and die length of 250mm by the forging cast process (casting temperature: 800 degrees C, casting 
pressure: lOOMPa). After casting in a casting, it fabricated to the JIS No. 4 test piece for tensile test and the piece 
a JIS No. 3 Charpy test, and a mechanical property and toughness were evaluated. 

[0015] A result is shown in Table 1. Test-coupon No. 1-7 which follows this invention as shown in Table 1 The 
outstanding reinforcement equivalent to 6061 forgings (T6 processing material) and toughness are shown, and ea 
is excellent in especially toughness compared with A3 56 casting. In addition, about test-coupon No. 1, when gaze 
at the organization under the microscope, as shown in drawing 1 , it was admitted that the crystallization object 
which spheroidized was distributing homogeneity in a matrix. On the other hand, it is metal mold casting (no-loa 
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casting) about the alloy of the same presentation as test-coupon No. 1 . As shown in drawing 2 , existing, after the 
crystallization object has continued was observed by the microstructure of the casting which were obtained by 
carrying out. 
[0016] 

[Table 1] 
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0.30 


0.50 


0.60 


4.50 


1.50 
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302 


17 


10 
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0.30 


0.50 


0.60 


3. 20 


1.95 


L6 


294 


18 


10 
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0.30 


0.50 


0.60 


5.30 




A R 


tm 

oxx 


16 
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0.15 


0.50 


0.10 


4.20 


1.60 


2.6 


300 


18 


11 
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0.70 


0.50 


0.95 


4. 70 


1.30 


3.6 


305 


16 
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0.40 


0.10 


0.55 


4. 30 


1.30 


3.3 


292 


17 
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0.50 


0.70 


0.30 


3. 50 


1.70 


2.1 


288 


17 


10 
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20 
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[0017] After carrying out liquid metal forging of the aluminium alloy of the presentation shown in example of 
comparison 1 table 2 on the same conditions as an example 1 and casting it in the casting of the same dimension 
an example 1, the J1S No. 4 test piece for tensile test and the piece of a J1S No. 3 Charpy test were fabricated, and 
mechanical property and toughness were evaluated. A result is shown in Table 2. In addition, in Table 2, the 
underline was given to what separated from the conditions of this invention. 
[0018] 
[Table 2] 
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11 


0.30 


0.50 


0.60 


5.80 


2.20 


2.6 


332 
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12 


0.30 


0.50 


0.60 


2.80 


0.85 


3.2 


240 


19 


10 


13 


0.75 


0. 50 


0.02 


4.50 


1.50 
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299 
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14 


0.20 


0.50 


1.10 


4.50 


1.50 
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300 
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15 


0.30 


0.02 


0.60 


4.50 


1.40 


3.2 


251 


17 
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16 


0.25 


0.90 
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4.40 


1.40 


3.1 
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17 


0.20 


0.50 


0.40 


3.50 


0.50 
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235 


12 
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[0019] As shown in Table 2, it is test-coupon No. 1 1 . Since the content of Mg and Zn is over the upper limit, 
ductility and toughness are inferior. Test-coupon No. 12 Since there are few contents of Mg and Zn, reinforcemen 
is low. Test-coupon No. 1 3 Test-coupon No. 1 4 and No. 1 6 since there are few amounts of Mn Since the content o 
Mn and Cu is over the upper limit, respectively, ductility and toughness fall, and it is test-coupon No. 15. Since 
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• ». 

there are few amounts of Cu(s), reinforcement is low. Test-coupon No .17 Zn content is low (Mg/Zn:7). It 

accumulates and reinforcement and toughness are inferior. 

[0020] 

[Effect of the Invention] According to this invention the above passage, the aluminum alloy casting which offers 
the outstanding reinforcement and the outstanding toughness, especially is used suitable for the circumference 
components of an automobile errand etc. is obtained. Since the aluminum alloy casting concerned becomes the 
reinforcement which was excellent also with the casting condition, and the thing which offered toughness, witho 
heat-treating, the trouble accompanying forging and heat treatment is canceled and it becomes possible [ aiming 
compaction of a process, and reduction of a manufacturing cost ]. 

[Translation done.] 
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